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(54) EXPLOSION‑PROOF STRUCTURE AND BATTERY

(57) An explosion-proof structure and a battery are
provided. The explosion-proof structure includes a cover
plate, and an explosion-proof groove is provided on the
cover plate. The explosion-proof groove includes a first
sub-groove and a second sub-groove, a projection of the
first sub-groove and a projection of the second sub-
groove on a side of the cover plate encloses a closed

ring, and a thickness of the cover plate at the position
where the first sub-groove is located is less than a thick-
ness of the cover plate at the position where the second
sub-groove is located. The present application improves
the reliability of the cover plate and ensures the explo-
sion-proof effect.
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Description

TECHNICAL FIELD

[0001] This application belongs to the technical field of batteries, and more particularly relates to an explosion-proof
structure and a battery.

BACKGROUND

[0002] In use of a power battery, an internal pressure of the battery is possible to rise beyond a safe value due to a short
circuit or other reasons, thereby causing potential hazards such as explosion. In order to reduce the potential hazards, an
explosion-proof diaphragm is generally provided on a cover plate of the battery, and the explosion-proof diaphragm
gradually deforms with the increase of the internal pressure until bursting for the explosion-proof.
[0003] With thermal runaway of the battery, a temperature of the battery rises to a certain stage, and an internal
electrolyte disintegrates a combustible gas such as methane. As the temperature of the battery continues to rise, the
internal electrolytedisintegratesacomburent gassuchasoxygen.As the internal pressureof thebattery further increases,
the explosion-proof diaphragm bursts. At this moment, the combustible gas, the comburent gas, and the substance in the
battery interact to increase level of the thermal runaway and easily cause explosion of the battery.

SUMMARY

[0004] According to a first aspect, embodiments of the present application provide an explosion-proof structure applied
to a battery. The explosion-proof structure includes a cover plate, the cover plate is provided with an explosion-proof
groove, and theexplosion-proof groove includesa first sub-groove anda second sub-groove. The first sub-grooveand the
secondsub-grooveareprojectedonasideof thecover plate toencloseaclosed ring, anda thicknessof the coverplateat a
positionwhere the first sub-groove is located is less than a thickness of the cover plate at a positionwhere the second sub-
groove is located.
[0005] According to a second aspect, embodiments of the present invention further provide a battery including: the
explosion-proof structure as above; a core including a positive electrode and a negative electrode; and a housing, where
the core is mounted in the housing, an end of the housing is provided with an opening, and the cover plate is sealingly
connected to the housing to close the opening.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a top view of a first alternative of explosion-proof structure according to some embodiments of the present
application.
FIG. 2 is a cross-sectional view taken along line A-A in FIG. 1.
FIG. 3 is a partially enlarged view at B in FIG. 1.
FIG. 4 is a cross-sectional view taken along line C-C in FIG. 3.
FIG. 5 is a partially enlarged view at D in FIG. 4.
FIG. 6 is a sectional view taken along line E-E in FIG. 3.
FIG. 7 is a schematic diagramwith dimension line of an explosion-proof structure according to some embodiments of
the present application.
FIG. 8 is a perspective view of an explosion-proof structure according to some embodiments of the present
application.
FIG. 9 is a top view of a second alternative of an explosion-proof structure according to some embodiments of the
present application.
FIG. 10 is a top view of a third alternative of an explosion-proof structure according to some embodiments of the
present application.
FIG. 11 is a top view of a fourth alternative of an explosion-proof structure according to some embodiments of the
present application.
FIG. 12 is a top view of a fifth alternative of an explosion-proof structure according to an embodiment of the present
application.
FIG. 13 is a top view of a sixth alternative of an explosion-proof structure according to some embodiments of the
present application.
FIG. 14 is a perspective view of a battery according to some embodiments of the present application.
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FIG. 15 is a top view of a battery according to some embodiments of the present application.
FIG. 16 is a cross-sectional view taken along line G-G in FIG. 15.
FIG. 17 is a partially enlarged view at H in FIG. 16.
FIG. 18 is a partially enlarged view at M in FIG. 16.

Reference Numerals:

[0007] 110. cover plate; 111. first side; 112. second side; 113. first sub-portion; 114. second sub-portion; 1141. recess;
1142, boss; 115. third sub-portion; 116. fourth sub-portion; 120. explosion-proof groove; 121. first sub-groove; 122. second
sub-groove; 140. core; 150. housing; 151. opening; 152. positive terminal; 153. flange; 154. pressing plate; 155. seal; 160.
first current collector; 170. second current collector; 180. insulator.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0008] Embodiment of the present application provide an explosion-proof structure and a battery to solve a problem in
the relatedart that thecombustiblegas, thecomburent gas, and thesubstance in thebattery interact to increase the level of
the thermal runaway and cause explosion of the battery, as the explosion-proof structure bursts. The following description
is made in conjunction with the accompanying drawings.
[0009] References aremade to FIG. 1, and FIG. 9 to FIG. 13. FIG. 1 is a top view of a first alternative of explosion-proof
structure according to some embodiments of the present application, FIG. 9 is a top view of a second alternative of an
explosion-proof structure according to some embodiments of the present application, FIG. 10 is a top view of a third
alternativeof anexplosion-proof structure according to someembodiments of thepresent application, FIG. 11 is a top view
of a fourth alternativeof anexplosion-proof structureaccording to someembodimentsof thepresent application, FIG. 12 is
a top view of a fifth alternative of an explosion-proof structure according to an embodiment of the present application, and
FIG. 13 is a top view of a sixth alternative of an explosion-proof structure according to some embodiments of the present
application.
[0010] An explosion-proof structure is applied to a battery, such as a cylindrical battery, the explosion-proof structure
includesacoverplate110,and thecoverplate110 is inadisc-shapedstructure.Thecoverplate110maybemadeofasteel
material, such as a SPCCmaterial, stainless steel-likematerials SUS410, SUS306, SUS316, SUS430, SUS444, and the
like. In a housing that theSPCCmaterial is used, nickelmay be plated onboth sides of the cover plate 110, the thickness of
the plated nickel layer ranges from 0.3µm to 8µm. The thickness of the plated nickel layer on both sidesmay be the same
or different. The cover plate 110 is provided with an explosion-proof groove 120, and the explosion-proof groove 120
includes a first sub-groove 121 and a second sub-groove 122. The first sub-groove 121 and the second sub-groove 122
are both arc-shaped, and are located at different positions of the cover plate 110. Theprojection of the first sub-groove 121
and the secondsub-groove122onasideof thecover plate110enclosesaclosed ring. The thicknessof thecover plate110
at the position where the first sub-groove 121 is located is less than the thickness of the cover plate 110 at the position
where the second sub-groove 122 is located.
[0011] It should be understood that, since the thickness of the cover plate 110 at the position where the first sub-groove
121 is located is less than the thickness of the cover plate 110 at the position where the second sub-groove 122 is located,
with increase of the internal pressure of the battery, the position of the first sub-groove 121 on the cover plate 110 is first
relieved todischarge thecombustiblematters, and then thepositionof thesecondsub-groove122on thecover plate110 is
further relieved to discharge the comburent matters. The position of the cover plate 110 where the first sub-groove 121 is
located is relieved under the first pressure, the position of the cover plate 110where the second sub-groove 122 is located
is relieved under the second pressure, and the first pressure is less than the second pressure, so that secondary pressure
relief of thebattery is defined.The first relief is capable of discharging the combustible gas, and the second relief is capable
of discharging the comburent gas, thereby achieving the purpose of discharging the combustible gas and the comburent
gas in a time divisionmanner. As such, the problem in the related art that the combustible gas, the comburent gas, and the
substance in the battery interact to increase the level of the thermal runaway and cause explosion of the battery, as the
explosion-proof structure bursts. As the first sub-groove 121and the second sub-groove 122are projected on a side of the
cover plate 110 to form a closed ring to ensure the pressure relief area, while the position of the cover plate 110 where the
first sub-groove121 is located is relieved, and thepositionof the cover plate 110where the secondsub-groove122 located
ispierced from the junctionof thefirst sub-groove121and thesecondsub-groove122 to facilitate the relief of thepositionof
the cover plate 110 where the second sub-groove 122 is located. As such, the explosion-proof structure can be smoothly
functioned, and that the part of the cover plate 110 at inner sides of the first sub-groove 121 and second sub-groove 122,
and thepart of the coverplate110at outer sides thefirst sub-groove121and thesecondsub-groove122completely fall off,
thereby achieving the complete relief of the explosion-proof structure and ensuring the explosion-proof effect.
[0012] In some embodiments, the cross-sectional shape of the explosion-proof groove 120 is V-shaped, trapezoidal,
semicircular, U-shaped, or parabolic in the thickness direction of the cover plate 110.
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[0013] In some embodiments, referring to FIG. 4 and FIG. 12, the cover plate 110 includes a first side 111 and a second
side 112 oppositely disposed. The first sub-groove 121 and the second sub-groove 122 are disposed on the first side 111,
and are arc-shaped rings. The first sub-groove 121 is end-to-end connected to the second sub-groove 122, and is in
communication with the second sub-groove 122.
[0014] It shouldbeunderstood that thefirst sub-groove121and thesecondsub-groove122areprovidedon thefirst side
111 of the cover plate 110 to facilitate processing of the first sub-groove 121 and the second sub-groove 122.
[0015] In some embodiments, as shown in FIG. 7, the outer diameter of the explosion-proof groove 120 is located is E1,
and E1 satisfies: 24mm≤E1≤40mm, such as 30mm≤E1≤5mm, from the top view of the cover plate 110. The value of E1
maybe24mm, 25mm,26mm, 27mm, 28mm, 29mm, 30mm, 31mm, 32mm, 33mm, 34mm, 35mm,36mm, 37mm, 38mm,
39mm, 40 mm, or other values not specified. The position of the explosion-proof groove 120 on the cover plate 110 is
reasonably set to define a sufficiently large pressure relief area to ensure a pressure relief effect.
[0016] In some embodiments, referring to FIG. 5 and FIG. 6, the cover plate 110 at the first sub-groove 121 has a
thickness H1 and the cover plate 110 at the second sub-groove 122 has a thickness H2, where H1 and H2 satisfy: 20
µm≤H1≤115 µm, 25 µm≤H2≤135 µm. For example, 45 µm≤H1≤55 µ m 80 µm≤H≤2≤100 µm. The value of H1 may be
20µm,30µm,40µm,50µm,60µm,70µm,80µm,90µm,100µm,100µmand115µm.ThevalueofH2maybe25µm,35µ
m, 45 µm, 55 µm, 65 µm, 75 µm, 85 µm, 95 µm, 105 µm, 115 µm, 125 µm, 135 µm, or other values not specified.
[0017] It should be understood that the thicker the thickness of the cover plate 110 at the position where the explosion-
proof groove 120 is located, the greater the pressure required to relieve the explosion-proof groove 120, and the thickness
of the cover plate 110 at the position where the explosion-proof groove 120 is located is positively related to the pressure
required to relief theexplosion-proof groove120. If the thicknessof the cover plate 110at the positionwhere theexplosion-
proof groove 120 is located is relatively thin, the explosion-proof groove 120 may be relieved within the normal operating
range of the battery, and may affect the performance of the battery. If the thickness of the cover plate 110 at the position
where the explosion-proof groove 120 is located is relatively thick, the pressure required to relieve the explosion-proof
groove 120 is relatively large, and the battery is susceptible to explosion. In embodiments of the present application, the
thickness of the cover plate 110 in which the explosion-proof groove 120 is located is designed in a reasonable range, so
that the secondary pressure relief is realizedwhile the normal operation of the battery is satisfied, and the explosion of the
battery is prevented.
[0018] In some embodiments, H2 andH1 satisfy: 5µm≤H2-H1≤20µm;where, the value of H2-H1may be 5µm, 10µm,
15µm, 20µm, or other values not specified. The difference between H2 and H1 is set to be within a reasonable range to
ensure the reliability of primary pressure relief and secondary pressure relief.
[0019] In some embodiments, as shown in FIG. 5, the thickness of the area outside the explosion-proof groove 120 on
the cover plate 110 is C, and C satisfies with 0.4mm≤C≤1.0mm; where, the value of C may be 0.4 mm, 0.5 mm, 0.6 mm,
0.7mm, 0.8 mm, 0.9mm, 1.0 mm, or other values not specified. The thickness of the cover plate 110 is reasonably set so
that the first sub-groove 121 and the second sub-groove 122 can bemachined while the strength of the cover plate 110 is
ensured, thereby realizing secondary pressure relief.
[0020] In some embodiments, the arc length of the first sub-groove 121 is less than the arc length of the second sub-
groove 122, where the arc length of the first sub-groove 121 refers to the length of the arc where the outer edge of the
explosion-proof groove120at the first sub-groove121 is located, and thearc lengthof the secondsub-groove122 refers to
the length of the arc where the outer edge of the explosion-proof groove 120 at the second sub-groove 122 is located.
[0021] In some embodiments, the ratio of the arc length of the first sub-groove 121 to the arc length of the second sub-
groove122 isG,andGsatisfieswith1/20≤G≤1/7. ThevalueofGmaybe1/20, 1/19, 1/18, 1/17, 1/16, 1/15, 1/14, 1/13, 1/12,
1/11, 1/10, 1/9, 1/8, 1/7, or other values not specified. The arc length of the first sub-groove 121 and the arc length of the
secondsub-groove122are reasonably arranged, and theopening size for theprimarypressure relief and theopening size
for the secondary pressure relief are reasonably arranged to ensure the explosion-proof effect.
[0022] In some embodiments, referring to FIG. 6, the notch of the explosion-proof groove 120 has a width of a, and a
satisfieswith 0.6mm≤a≤1.5mm.The value of amaybe 0.6mm, 0.7mm, 0.8mm, 0.9mm, 1.0mm, 1.1mm, 1.2mm, 1.3mm,
1.4mm,1.5mm,or other valuesnot specified.Thewidth of thenotchof theexplosion-proof groove120 is appropriately set,
and thewidth of thenotchof the first sub-groove121and thewidth of thenotchof the secondsub-groove122are the same.
Assuch, thewidth of thenotchof theexplosion-proof groove120 is prevented frombeingexcessively small and frombeing
unfavorable for machining and opening; and the width of the notch of the explosion-proof groove 120 is also prevented
from being excessively large, from the area of the explosion-proof groove 120 being increased excessively, and from
affecting the structural strength of the cover plate 110.
[0023] In some embodiments, referring to FIG. 9, FIG. 11, and FIG. 13, the explosion-proof groove 120 includes a
plurality of first sub-grooves 121 and a plurality of second sub-grooves 122 alternately disposed. The plurality of first sub-
grooves 121 and the plurality of second sub-grooves 122 are located on the same circle, and the projection of the plurality
of first sub-grooves121and theplurality of secondsub-grooves122onasideof the cover plate 110enclosesaclosed ring.
[0024] It should be understood that in order to achieve secondary pressure relief, the position of the cover plate 110at all
first sub-grooves 121 is relieved under the first pressure, and the position of the cover plate 110 at all second sub-grooves
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122 is relievedunder the secondpressure. Thefirst pressure is less than thesecondpressure.Byproviding the cover plate
110 with the plurality of first sub-grooves 121 and the plurality of second sub-grooves 122, the position of the cover plate
110 at the explosion-proof groove 120 can be fully relieved, thereby ensuring the pressure relief area and the pressure
relief effect.
[0025] In someembodiments, the cover plate110 includesafirst sub-portion113 the secondsub-portion114adjacent to
each other. The first sub-portion 113 is adjacent to the edge of the cover plate 110. The surface of the second sub-portion
114 toward the core 140 is at least partially higher than the surface of the first sub-portion 113 toward the core 140. The
surface of the second sub-portion 114 away from the core 140 is at least partially higher than the surface of the first sub-
portion 113 away from the core 140, and the explosion-proof recess 120 is disposed on the second sub-portion 114.
[0026] It should be understood that the cover plate 110 is designed in a concave-convex configuration. In a housing that
the cover plate 110 is deformed, the cover plate 110 is in a hemispherical or cap shape, thereby increasing the space
between the cover plate 110and theendportionof the core, andpreventing thepressure inside thebattery from increasing
rapidly to cause the explosion of the battery.
[0027] On the basis of the above-described embodiments, referring to FIG. 2, FIG. 8 and FIG. 13, the cover plate 110
includes a third sub-portion 115. The first sub-portion 113, the second sub-portion 114 and the third sub-portion 115 are
concentric in the radial direction of the cover plate 110. The first sub-portion 113 and the second sub-portion 114 are
annular, and the third sub-portion 115 is circular. The first sub-portion 113 is close to the edge of the cover plate 110. In the
direction from the second side 112 to the first side 111, the surface of the second sub-portion 114 toward the core 140 is at
least partially higher than the surfaceof the first sub-portion 113 toward the core 140, the surfaceof the second sub-portion
114 away from the core 140 is at least partially higher than the surface of the first sub-portion 113 away from the core 140.
The explosion-proof groove 120 is provided on the second sub-portion 114, and the first sub-groove 121 and the second
sub-groove 122 are concentric with the second sub-portion 114.
[0028] It should be understood that, when the pressure in the battery is increased, the cover plate 110 is deformed to
raise to thesideat thefirst side111.Theheightof thesecondsub-portion114and the third sub-portion115 isdesigned tobe
higher than the height of the first sub-portion 113, and the cover plate 110 is deformed to have a hemispherical shape or a
cap shape to increase the space between the cover plate 110 and the end portion of the core 140, thereby preventing the
pressure in the battery from increasing rapidly to cause the explosion of the battery.
[0029] In some embodiments, referring to FIG. 8 and FIG. 13, the cover plate 110 further includes a fourth sub-portion
116, and the fourth sub-portion 116 is annular. The fourth sub-portion 116 is located between the second sub-portion 114
and the third sub-portion 115, and connects the second sub-portion 114 and the third sub-portion 115.
[0030] It should be understood that by providing the explosion-proof groove 120 on the second sub-portion 114, the
deformation force of the first sub-portion 113 and the fourth sub-portion 116 acts on the explosion-proof groove 120 during
the deformation of the cover plate 110, thereby facilitating smooth relief of the explosion-proof groove 120 and reliability of
the explosion-proof structure.
[0031] In other embodiments, the height of the third sub-portion 115 on the first side 111 is higher than the height of the
second sub-portion 114, the height of the second sub-portion 114 is partially higher than the height of the first sub-portion
113, and the first sub-portion 113 is higher than the fourth sub-portion 116. On the second side 112, the fourth sub-portion
116 is lower than the first sub-portion 113, the first sub-portion 113 is at least partially lower than the second sub-portion
114, and the second sub-portion 114 is lower than the third sub-portion 115.
[0032] It shouldbeunderstood that,when thecoverplate110 is installedon thebattery for use, the fourth sub-portion116
of the cover plate 110 is connected to the electrode of the battery, and the cover plate 110 is charged. For the battery, the
potential between the cover plate 110 and the housing 150 of the battery is the same, and there is no potential difference,
thereby reducing the risk of corrosion of the cover plate 110, and improving the reliability of the battery pack.
[0033] On the basis of the above-described embodiments, the surface of the first sub-portion 113 toward the core 140 is
higher than the surface of the fourth sub-portion 116 toward the core 140, and the fourth sub-portion 116 is used for
connection with the electrode of the battery. When the cover plate 110 is installed on the battery for use, the fourth sub-
portion 116 of the cover plate 110 is connected to the electrode of the battery, and the cover plate 110 is charged. For the
battery, the potential between the cover plate 110 and the housing 150 of the battery is the same, and there is no potential
difference, thereby reducing the risk of corrosion of the cover plate 110, and improving the reliability of the battery pack. In
addition, the surface of the first sub-portion 113 away from the core 140 is higher than the surface of the fourth sub-portion
116 away from the core 140.
[0034] On the basis of the above-described embodiments, the surface of the first sub-portion 113 toward the core 140,
the surface of the fourth sub-portion 116 toward the core 140, and the surface of the recess1141 toward the core 140 are at
the same height. In addition, the surface of the first sub-portion 113 away from the core 140, the surface of the fourth sub-
portion 116 away from the core 140, and the surface of the recess 1141 toward the core 140 are at the sameheight so as to
facilitate processing and molding of the cover plate 110.
[0035] In someembodiments, as shown in FIG. 13 andFIG. 6, the distance between the first side 111 of the second sub-
portion 114 and the first side 111 of the first sub-portion 113 is defined as B, and B satisfies with 0.8C≤B≤1.5C, where C is
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the thickness of an area other than the explosion-proof groove 120 on the cover plate 110, The value may be 0.8C, 0.9C,
1.0C, 1.1C, 1.2C, 1.3C, 1.4C, 1.5C, or other values not specified.
[0036] In some embodiments, the outer diameter of the explosion-proof groove 120 is E1, the inner diameter of the
second sub-portion 114 is E2, the outer diameter of the second sub-portion 114 is E3, and the diameter of the cover plate
110 is E4. E4 satisfies with 42mm≤E4≤46mm, and the value of E4 may be 42mm, 43mm, 44mm, 45mm, 46mm, or other
values not specified. E1, E2, E3 and E4 satisfy with 0.75E4≤E3≤0.96E4, 0.4E4≤E2≤0.72E4 and 3C≤E3-E2≤ 27.8C;
E2+C≤E1≤E3-C, where C is the thickness of an area other than the explosion-proof groove 120 on the cover plate 110.
[0037] It should be understood that the diameter E4 of the cover plate 110 in the embodiments of the present application
is related with the specification of the battery product correspondingly, the dimensions E2 and E3 are associated with E4,
the dimension E1 is associated with E2 and E3, as such, the structural dimensions of the cover plate 110 are reasonably
designed. The structure and parameters of the first sub-portion 113, the second sub-portion 114, the third sub-portion 115,
and the fourth sub-portion 116 are reasonably set, so that the primary pressure relief and the secondary pressure relief of
the cover plate 110 are realizedwhile the strength of the cover plate 110 and the space of the deformed the cover plate 110
are ensured, thereby facilitating the processing of the explosion-proof groove 120.
[0038] In some embodiments, referring to FIG. 1, FIG. 3, andFIG. 8, the second sub-portion 114 includes a recess 1141
and a boss 1142, and the recess 1141 and boss 1142 enclose a closed ring. The surface of the boss 1142 toward the core
140 is higher than the surface of the recess 1141 toward the core 140, and the surface of the boss 1142away from the core
140 is higher than the surface of the recess 1141 away from the core 140. In the direction from the second side 112 to the
first side111, the recess1141and thefirst sub-portion113areat thesameheight, that is, thefirst side111of the recess1141
and the first side 111 of the first sub-portion 113 are at the same horizontal plane, and the second side 112 of the recess
1141 and the second side 112 of the first sub-portion 113 are at the same horizontal plane. The boss 1142 is disposed
higher than the recess 1141, the first sub-groove 121 is disposed at least partially on the recess 1141, and the second sub-
groove 122 is disposed on the boss 1142.
[0039] It shouldbeunderstood that by forming the recess1141and theboss1142on thesecondsub-portion114, thefirst
sub-groove 121 is at least partially provided on the recess 1141, and the second sub-groove 122 is provided on the boss
1142. In a case that the pressure inside the battery is increased and the cover plate 110 is deformed, the first sub-groove
121at the recess 1141 is subjected to the force of deformation of the cover plate 110 and the explosion-proof groove120 is
first relieved from the recess 1141 to realize the specified relief at the position of the first sub-groove 121, thereby ensuring
that thesecondarypressure relief isorderly performed.Here, theexplosion-proof groove120 is first relived from the recess
1141, and has a plurality of relief modes, for example, the first sub-groove 121 on the recess 1141 is instantaneously
completely relieved, or the first sub-groove121 is relieved from the relieving points therewith until completely opened. The
relieving point may be at the junction of the boss 1142 and the recess 1141 on the first sub-groove 121, or may be any
position on the first sub-groove 121 in the recess 1141.
[0040] On the basis of the above-described embodiments, the third sub-portion 115 is higher than the boss 1142 in the
direction from the second side 112 to the first side 111, that is, the surface of the third sub-portion 115 away from the core
140 is higher than the surface of the boss 1142 away from the core 140, and the surface of the third sub-portion 115 toward
the core 140 is higher than the surface of the boss 1142 toward the core 140. The space for the deformation of the cover
plate 110 can be increased as much as possible.
[0041] In someembodiments, referring toFIG.2, thedepthof the recess1141 isA,andAsatisfieswith0.8≤A≤1.5C, such
as 1C≤A≤1.3C, whereC is the thickness of the cover plate 110. The value of Amay be 0.8C, 0.9C, 1.0C, 1.1C, 1.2C, 1.3C,
1.4C, 1.5C, or other values not specified. The depth of the recess 1141 refers to the vertical distance between the first side
111 of the boss 1142 and the first side 111 of the recess 1141.
[0042] In someembodiments, referring toFIG. 7, thewidth of the topof the recess 1141 isD1and thewidth of the bottom
of the recess 1141 is D2, and D1 andD2 satisfy with: 4mm≤D1≤ 12mm; D2=D1‑2C*tan (α‑90°), and D2>2mm; where α is
an included angle between the bottom of the recess 1141 and the side of the recess 1141, 100 ° ≤α≤170° ; and C is the
thickness of the area other than the explosion-proof groove 120 on the cover plate 110.
[0043] The value of D1 may be 4 mm, 5 mm, 6 mm, 7 mm, 8 mm, 9 mm, 10 mm, 11mm, 12 mm or other values not
specified, and the valueofαmaybe100°, 110°, 120°, 130°, 140°, 150°, 160°, 170°or other valuesnot specified.Thesizeof
the recess 1141 is reasonably set to ensure the effect of the specified relief of the explosion-proof structure.
[0044] In some embodiments, referring to FIG. 10, the cover plate 110 includes a first side 111 and a second side 112
oppositely disposed, the first sub-groove 121 and the second sub-groove 122 are disposed on the second side 112, and
the first sub-groove 121 communicates with the second sub-groove 122.
[0045] It should be understood that the provision of the explosion-proof groove 120 on the side of the cover plate 110
adjacent to the core facilitates the relief of the explosion-proof groove 120 and ensures the explosion-proof effect.
[0046] In some embodiments, the cover plate 110 includes a first side 111 and a second side 112 oppositely disposed,
the first sub-groove 121 is disposed on the first side 112, and the second sub-groove 122 is disposed on the second side
112.
[0047] As a variant, the cover plate 110 includes a first side 111 and a second side 112 oppositely disposed, the second
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sub-groove 122 is disposed on the first side 112, and the first sub-groove 121 is disposed on the second side 112.
[0048] It should be understood that the first sub-groove 121 and the second sub-groove 122 may be provided on both
sides of the cover plate 110 to facilitate processing.
[0049] In some embodiments, the cover plate 110 at the first sub-groove 121 is relieved under a first pressure, and the
cover plate 110 at the second sub-groove 122 is relieved under a second pressure. Themagnitude of the first pressure is
P1 and the magnitude of the second pressure is P2, where P1 and P2 satisfy with: 0.5Mpa<P1<1.5Mpa, and
1.5Mpa≤P2<2.5Mpa.
[0050] Under normal operating conditions of the battery, the internal pressure of the battery may reach 0.5Mpa, and
generally the internal pressure of the battery may increase with the temperature and the electrolytic solution decom-
position for a period of time before the thermal runaway of the battery. In order for the combustible gas decomposed by the
electrolytic solution to be discharged first without affecting the normal operation of the battery, the first pressureP1 is set to
range from 0.5Mpa to 1.5Mpa, for example, the value of the first pressure P1 may be 0.6Mpa, 0.7Mpa, 0.8Mpa, 0.9Mpa,
1.0Mpa, 1.1Mpa, 1.2Mpa, 1.3Mpa, 1.4Mpa or other values not specified. The internal pressure of the battery at the end of
the thermal runaway may be increased to a certain extent so that the explosion-proof valve is required to relieve and
release the internal combustion substance of the battery to avoid occurrence of explosion of the battery, and the second
pressure P2 is set to range from 1.5Mpa to 2.5Mpa, and the value of the second pressure P2 may be 1.6Mpa, 1.7Mpa,
1.8Mpa, 1.9Mpa, 2.0Mpa, 2.1Mpa, 2.2Mpa, 2.3Mpa, 2.4Mpa or other values not specified.
[0051] In someembodiments, the thicknessH1of the cover plate 110 at the first sub-groove 121and the thicknessH2of
the cover plate 110 at the second sub-groove 122 are calculated according to the following equations (1) and (2): H1=
(P1*E1)/4Q (1); andH2=(P2*E1)/4Q (2);whereQ is the tensile strengthof thematerial prepared for the cover plate110;E1
is the outer diameter of the explosion-proof groove 120; P1 is the relief pressure for the cover plate 110 at the first sub-
groove 121; and P2 is the relief pressure for the cover plate 110 at the second sub-groove 122.
[0052] The thickness H1 of the cover plate 110 at the first sub-groove 121 and the thickness H2 of the cover plate 110 at
the second sub-groove 122 are calculated by using the above equations (1) and (2), and the first sub-groove 121 and the
secondsub-groove122aredesignedaccording todifferent positionsandmaterial characteristics.Assuch, it is convenient
for design and accurate for the calculation results, thereby ensuring the performance of the cover plate 110.
[0053] Referring to FIG. 14, FIG. 15, FIG. 16, FIG. 17, and FIG. 18, embodiments of the present application further
provide a battery, which may be a cylindrical battery. The battery includes the explosion-proof structure described in any
one of the above-described embodiments. The explosion-proof structure may be applied to the positive electrode side or
the negative electrode side of the battery, and the present application is described by taking the explosion-proof structure
to the negative electrode side of the battery as an example. The battery includes the above-described explosion-proof
structure, acore140,andahousing150.Thecore140 ismounted in thehousing150,anendof thehousing150 isprovided
with an opening 151, and a cover plate 110 is sealingly connected to the housing 150 to close the opening 151. The battery
has the same technical effect as the battery explosion-proof structure which is not described again.
[0054] On the basis of the above-described embodiments, referring to FIG. 17 to FIG. 18, the battery further includes a
first current collector 160, a second current collector 170, and an insulator 180. The other end of the housing 150 is
providedwith a positive terminal 152. The core 140, the first current collector 160, and the second current collector 170 are
all disposed in thehousing 150. The cover plate 110 is sealingly connected to the housing150and closes theopening 151,
thesecondside112of thecoverplate110 is inabutmentwithasideof thefirst current collector 160, theother sideof thefirst
current collector 160 iswelded to thenegative electrode of the core 140, and theperipheral sideof the first current collector
160 is connected to the inner surface of the housing 150. As such, the housing 150 is charged, and there is no potential
difference between the cover plate 110 and the housing 150. Therefore, the risk of corrosion of the cover plate 110 is
reduced, and the reliability of the battery is improved. An end of the housing 150 away from the cover plate 110 is provided
with a positive terminal 152, the positive terminal 152 is sealingly connected to the housing 150 through an insulating seal
ring, the second current collector 170 is welded to the positive terminal 152 and the positive electrode terminal of the core
140, and the second current collector 170 is located between the positive terminal 152 and the positive electrode terminal
of thecore140.The insulator 180 isprovidedbetween thesecondcurrent collector170and theendof thehousing150.The
second current collector 170 and the housing 150 are insulated by the insulator 180.
[0055] In some embodiments, the area of the outer circle of the explosion-proof groove 120 on the cover plate 110 isφ1,
φ1 is an area calculated from the outer diameter of the explosion-proof groove 120 on the cover plate 110, and the cross-
sectional areaof thehousing150 isφ2 in adirection perpendicular to theaxis of thehousing150,whereinφ1andφ2satisfy
with 0.27≤ϕ1/ ϕ2≤0.76.
[0056] It should be understood that the value of φ1/φ2 may be 0.27, 0.3, 0.4, 0.5, 0.6, 0.7, 7.6 or other values not
specified. The ratio of φ1 to φ2 is reasonably set to ensure the pressure relief effect of the explosion-proof structure.
[0057] In someembodiments, the portionof the sidewall of the housing150adjacent to the opening151 is constricted to
formaflange153, theopening151of thehousing150 is providedwith a pressingplate 154, and thepressingplate 154and
the flange 153 are opposite and spaced. The cover plate 110 is mounted between the flange 153 and the pressing plate
154, and a seal 155 is provided between the cover plate 110 and the flange 153, and between the cover plate 110 and the
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pressing plate 154 to ensure the sealability of the cover plate 110. The seal 155 is a seal ring, and the compression ratio of
the seal ring ranges from 30% to 70%, to improve the pressure relief effect of the explosion-proof structure.
[0058] In other embodiments, the cover plate 110 is connected to the housing 150 by laser welding, which is simple and
has a good sealing property. At this time, the first current collector 160 is in direct contact with the housing 150, and may
also be in direct contact with the cover plate 110, so that the housing 150 is negatively charged.
[0059] The technical solutions and effects of the present application are described in detail by means of specific
examples and comparative examples. The followingexamples aremerely partial examplesof the present application, and
do not specifically limit the present application.
[0060] The embodiments are intended to examine the effect of the performance of the battery with application of an
explosion-proof structure thereto.

First Test Group

[0061] Theexplosion-proof structureof thefirst testgroup isprovidedas follows.Asshown inFIG.12, thecoverplate110
includes a first side 111 and a second side 112 oppositely disposed, the first sub-groove 121 and the second sub-groove
122 are disposed on the first side 111, the first sub-groove 121 and the second sub-groove 122 are arc-shaped rings, the
first sub-groove 121 is end-to-end connected to the second sub-groove 122, the first sub-groove 121 is in communication
with the second sub-groove 122, and parameters of the cover plate 110 relate to H1, H2, H2-H1, a, C, G, and E1.
[0062] Test method: Article 6.2.4 of the GB/T31485‑2015 standard is used.
[0063] The evaluation criterion is that the relief time of the first sub-groove 121 is T1, the relief time of the second sub-
groove 122 is T2, and the relief time interval between the first sub-groove 121and the second sub-groove 122 isΔT,where
T1 and T2 satisfy with: 50s≤T1≤100s, 60s≤ T2≤150s, 5s≤ΔT≤50s.
[0064] Basicgroup1 isprovided, andparametersof basicgroup1andvalidation results areasshown inTable1.1below.

Table 1.1: Parameters and Validation Results of Basic Group 1

H1 /µm H2 /µm (H2-H1) /µm a /mm C /mm G E1 /mm

Basic Group 1 115.0 120.0 5.0 0.6 0.4 1/20 24.0

Validation Results T1=95s, T2=120s , ΔT=25s

[0065] Ascanbeseen from thevalidation results in Table 1.1, the relief timeof the first sub-groove121and the relief time
of the second sub-groove 122 meet the evaluation criteria, and the secondary pressure relief is realized while the
performance of the explosion-proof structure is satisfied.
[0066] On the basis of the parameters of the basic group1, the parameter variation of the cover plate 110 is controlled by
a single variable method to set the comparative examples and the embodiments, and the variation parameter tables and
validation results of the comparative examples and the embodiments are shown in Tables 1.2 to 1.5.

Table 1.2: Validation Results for Embodiments and Comparative Examples with Basic Group 1 as Parameters and
Variation of H1, H2

H1/ µm H2/ µm Validation Result

Embodiment 1 20.0 25.0 T1=60s , T2=65s , ΔT=5s

Embodiment 2 67.0 72.0 T1=75s, T2=90s, ΔT=15s

Comparative Example 1 15.0 20.0 T1=55s , T2=59s, ΔT=4s

Comparative Example 2 120.0 125.0 T1=118s, T2=122s, ΔT=4s

[0067] According to Table 1.2, it can be seen that, in a case that H1 is within the set range, the performance of the
explosion-proof structure is satisfiedwhile realizing the secondary pressure relief, and in a case thatH1 is notwithin the set
range, the time interval of the primary and secondary pressure relief is shorter, so that the secondary pressure relief effect
of the explosion-proof structure is reduced.
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Table 1.3: Validation Results for Embodiment and Comparative Examples with Basic Group 1 as Parameters and H2-
H1 Changing with Variation of H2

H2/µm H2-H1/µm Validation Result

Embodiment 1 125.0 10.0 T1=95s , T2=125s , ΔT=30s

Embodiment 2 135.0 20.0 T1=95s, T2=143s, ΔT=48s

Comparative Example 1 117.0 2.0 T1=95s, T2=98s, ΔT=3s

Comparative Example 2 140.0 25.0 T1=95s, T2>150s, ΔT>45s

[0068] According to Table 1.3, it can be seen that, in a case that H2 and H2-H1 are within the set range, and the
performanceof theexplosion-proof structure is satisfiedwhile realizing the secondarypressure relief. In a case thatH2-H1
is lower than the set range, the time interval of the primary and secondary pressure relief is shorter; and in a case that H2-
H1 is higher than the set range, the time interval of the primary and secondary pressure relief is longer, or the second sub-
groove122hasa longer time to relieve, as such, the effect of the secondary pressure relief of the explosion-proof structure
is reduced.

Table 1.4: Validation Results for Embodiments and Comparative Examples with Basic Group 1 as Parameters and
Variation of G

G Validation Result

Embodiment 1 1/10 T1=95s, T2=127s, ΔT=32s

Embodiment 2 1/7 T1=95s, T2=136s, ΔT=41s

Comparative Example 1 1/5 T1=96s, T2=150s, ΔT=54s

Comparative Example 2 1/22 T1=95s, T2=98s, ΔT=3s

[0069] According to Table 1.4, it can be seen that, in a case that G is within the set range, and the performance of the
explosion-proof structure is satisfied while realizing the secondary pressure relief; and in a case that G is lower or higher
than the set range, the time interval of the primary and secondary pressure relief is shorter or longer, which reduces the
secondary pressure relief effect of the explosion-proof structure.

Table 1.5: Validation Results for Embodiments and Comparative Examples with Basic Group 1 as Parameters and
Variation of E1

E1/mm Validation Result

Embodiment 1 32.0 T1=87s, T2=116s, ΔT=29s

Embodiment 2 40.0 T1=78s, T2=110s, ΔT=32s

Comparative Example 1 20.0 T1=100s, T2=156s, ΔT=56s

Comparative Example 2 45.0 T1=50, T2=105, ΔT=55

[0070] According to Table 1.5, it can be seen that, in a case that E1 is within the set range, and the performance of the
explosion-proof structure is satisfied while realizing the secondary pressure relief; and in a case that E1 is lower or higher
than the set range, the time interval of the primary and secondary pressure relief is shorter, which reduces the secondary
pressure relief effect of the explosion-proof structure.

Second Test Group

[0071] Theexplosion-proof structureof thefirst testgroup isprovidedas follows.Asshown inFIG.13, thecoverplate110
includes a first side 111 and a second side 112 oppositely disposed, the first sub-groove 121 and the second sub-groove
122 are disposed on the first side 111, the first sub-groove 121 and the second sub-groove 122 are arc-shaped rings, the
first sub-groove 121 is end-to-end connected to the second sub-groove 122, the first sub-groove 121 is in communication
with the second sub-groove 122. The cover plate 110 includes a first sub-portion 113 and a second sub-portion 114
adjacent toeachother, and thefirst sub-portion is adj acent to theedgeof thecover plate110. Inadirection from thesecond
side112 toward the first side111, the secondsub-portion114 isat least partially higher than the first sub-portion113, that is,
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the surface of the second sub-portion 114 toward the core 140 is at least partially higher than the surface of the first sub-
portion113 toward thecore140, thesurfaceof thesecondsub-portion114away fromthecore140 isat least partiallyhigher
than the surface of the first sub-portion 113 away from the core 140. The explosion-proof groove 120 is provided on the
second sub-portion 114. The parameters of the cover plate 110 relate to H1, H2, H2-H1, a, C,G, B, E1, E2, E3, E4, E3-E2.
[0072] Test method: Article 6.2.4 of the GB/T31485‑2015 standard is used.
[0073] Theevaluationcriterion is that the relief timeof thefirst sub-groove121 isT1,and the relief timeof thesecondsub-
groove 122 is T2, where T1 and T2 satisfy with: 50s≤T1≤100s, 60s≤T2≤150s, 5s≤ΔT≤50s.
[0074] Basicgroup2 isprovided, andparametersof basicgroup2andvalidation results areasshown inTable2.1below.

Table 2.1: Parameters and Validation Results of Basic Group 2

Parameter Value Parameter Value Validation Result

H1/ µ m 115.00 B/mm 0.32 T1=89s, T2=127s, ΔT=38s

H2/ µ m 120.00 E1/mm 26.00

(H2-H1)/ µ m 5.00 E2/mm 25.00

a/mm 0.60 E3/mm 31.5

C/mm 0.40 E4/mm 42.00

G 1/20 (E3-E2)/mm 6.50

[0075] Ascanbeseen from thevalidation results in Table 2.1, the relief timeof the first sub-groove121and the relief time
of the second sub-groove 122 meet the evaluation criteria, and the secondary pressure relief is realized while the
performance of the explosion-proof structure is satisfied.
[0076] According to the comparison between the validation result of the basic group 1 and the validation result of the
basic group 2, it can be seen that by providing the explosion-proof groove 120 on the second sub-portion 114, the time
interval between the primary and secondary pressure relief is increased while the safety performance of the battery is
ensured, thereby improving the effect of the secondary pressure relief of the explosion-proof structure.
[0077] On the basis of the parameters of the basic group2, the parameter variation of the cover plate 110 is controlled by
a single variable method to set the comparative examples and the embodiments, and the variation parameters and
validation results of the comparative examples and the embodiments are shown in Tables 2.2 and 2.3.

Table 2.2: Validation Results for Embodiments and Comparative Examples with Basic Group 2 as Parameters and
Variation of B

B/mm Validation Result

Embodiment 1 0.48 T1=86s, T2=129s, ΔT=43s

Embodiment 2 0.60 T1=84s, T2=123s, ΔT=39s

Comparative Example 1 0.20 T1=94s, T2=97s, ΔT=3s

Comparative Example 2 1.00 T1=78s, T2=81s, ΔT=3s

[0078] According to Table 2.2, it can be seen that, in a case that B is within the set range, and the performance of the
explosion-proof structure is satisfied while realizing the secondary pressure relief; and in a case that B is lower or higher
than the set range, the time interval of the primary and secondary pressure relief is shorter, which reduces the secondary
pressure relief effect of the explosion-proof structure.

Table 2.3: Validation Results for Embodiments and Comparative Examples with Basic Group 2 as Parameters and
Variation of E1, E2 and E3.

E1/mm E2/mm E3/mm E3-E2/mm Validation Result

Embodiment 1 33.00 30.00 40.32 10.32 T1=92s , T2=124s , ΔT=32s

Embodiment 2 34.00 24.00 35.00 11.00 T1=85s , T2=127s , ΔT=42s

Comparative Example 1 25.00 15.00 30.00 15.00 T1=115s , T2=118s , ΔT=3s

Comparative Example 2 38.00 33.00 41.00 11.00 T1=78s, T2=82s, ΔT=4s
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[0079] According to Table 2.3, it can be seen that, in a case that E1, E2, E3 and (E3-E2) arewithin the set range, and the
performanceof theexplosion-proof structure is satisfiedwhile realizing thesecondarypressure relief; and inacase thatE2
is not within the set range, the time interval of the primary and secondary pressure relief is shorter, which reduces the
secondary pressure relief effect of the explosion-proof structure.

Third Test Group

[0080] Theexplosion-proof structure of the first test group is provided as follows. As shown in FIG. 1, the cover plate 110
includes a first side 111 and a second side 112 oppositely disposed, the first sub-groove 121 and the second sub-groove
122 are disposed on the first side 111, the first sub-groove 121 and the second sub-groove 122 are arc-shaped rings, the
first sub-groove 121 is end-to-end connected to the second sub-groove 122, the first sub-groove 121 is in communication
with the second sub-groove 122. The cover plate 110 includes a first sub-portion 113 and a second sub-portion 114
adjacent toeachother, and thefirst sub-portion is adj acent to theedgeof thecover plate110. Inadirection from thesecond
side 112 toward the first side 111, the second sub-portion 114 is higher than the first sub-portion 113, and the explosion-
proof groove 120 is provided on the second sub-portion 114. The second sub-portion 114 includes a recess 1141 and a
boss1142, the recess 1141and theboss1142enclosea closed ring. In adirection from thesecondside112 toward the first
side 111, the surface of the recess 1141 toward the core 140 is at the sameheight as the surface of the first sub-portion 113
toward the core 140, the surface of the recess 1141 away from the core 140 is at the same height as the surface of the first
sub-portion 113away from thecore 140. It is understood that the first side111of the recess1141and the first side111of the
first sub-portion 113 are located in the same horizontal plane, the second side 112 of the recess 1141 and the second side
112of thefirst sub-portion113are located in thesamehorizontal plane.Thesurfaceof theboss1142 toward thecore140 is
higher than the surface of the recess 1141 toward the core 140, and the surface of the boss 1142 away from the core 140 is
higher than the surfaceof the recess1141away from the core140.Thefirst sub-groove121 is disposedat least partially on
the recess 1141, and the second sub-groove 122 is disposed on the boss 1142. The parameters of the cover plate 110
relate to H1, H2, H2-H1, a, C, G, A, E1, E2, E3, E4, E3-E2, D1/D2 and α.
[0081] Test method: Article 6.2.4 of the GB/T31485‑2015 standard is used.
[0082] Theevaluationcriterion is that the relief timeof thefirst sub-groove121 isT1,and the relief timeof thesecondsub-
groove 122 is T2, where T1 and T2 satisfy with: 50s≤T1≤100s, 60s≤T2≤150s, 15s≤ΔT≤50s.
[0083] Basicgroup3 isprovided, andparametersof basicgroup3andvalidation results areasshown inTable3.1below.

Table 3.1: Parameters of Basic Group 3 and Validation Results

Parameter Value Parameter Value Validation Result

H1/ µ m 115.00 E1/mm 26.00 T1=80s, T2=123s, ΔT=43s

H2/ µ m 120.00 E2/mm 25.00

(H2-H1)/ µ m 5.00 E3/mm 31.50

a/mm 0.60 E4/mm 42.00

C/mm 0.40 (E3-E2)/mm 6.50

G 1/20 D1/mm 5.00

A/mm 0.32 D2/mm 4.20

α 135°

[0084] Ascanbeseen from thevalidation results in Table 3.1, the relief timeof the first sub-groove121and the relief time
of the second sub-groove 122 meet the evaluation criteria, and the secondary pressure relief is realized while the
performance of the explosion-proof structure is satisfied.
[0085] According to the comparison among the validation results of the basic group 1, the basic group 2, and the basic
group 3, it can be seen that by providing the recess 1141 and the boss 1142 on the second sub-portion, the primary and
secondary pressure relief has a longer time interval, which facilitates the secondary pressure relief, and further improves
the reliability of the explosion-proof structure.
[0086] On the basis of the parameters of the basic group3, the parameter variation of the cover plate 110 is controlled by
a single variable method to set the comparative examples and the embodiments, and the variation parameters and
validation results of the comparative examples and the embodiments are shown in 3.2.
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Table 3.2: Validation Results for Embodiments and Comparative Examples with Basic Group 3 as Parameters and
Variation of D1 and D2

D 1 /mm D2/mm Validation Result

Embodiment 1 4.00 3.20 T1=74s, T2=122s, ΔT=48s

Embodiment 2 12.00 11.20 T1=97s, T2=126s, ΔT=29s

Comparative Example 1 1.00 0.20 T1=60s, T2=124s, ΔT=64s

Comparative Example 2 18.00 17.20 T1=100s, T2=104s, ΔT=4s

[0087] According to Table 3.1, in a case that D1 is within the set range, and the performance of the explosion-proof
structure is satisfied while realizing the secondary pressure relief; and in a case that D1 is lower or higher than the set
range, the time interval of the primary and secondary pressure relief is shorter, which reduces the secondary pressure
relief effect of the explosion-proof structure.
[0088] Specific examples are used herein to illustrate the principles and embodiments of the present disclosure. The
description of the above embodiments is merely provided to assist in understanding the technical solution of the present
disclosureand the core concepts thereof. It shouldbeunderstoodby thoseof ordinary skill in the art thatmodificationsmay
still bemade to the technical solutionsdescribed in the foregoingembodiments, or equivalentsmaybemade tosomeof the
technical features therein. These modifications or equivalents do not depart the essence of the corresponding technical
solutions from the scope of the technical solutions of the embodiments of the present disclosure.

Claims

1. An explosion-proof structure, being applied to a battery and characterized by comprising:
a cover plate (110) providedwith an explosion-proof groove (120), wherein the explosion-proof groove (120) includes
a first sub-groove (121) and a second sub-groove (122), a projection of the first sub-groove (121) and a projection of
the secondsub-groove (122) onasideof the cover plate (110) enclosea closed ring, anda thicknessof the cover plate
(110) at a position where the first sub-groove (121) is located is less than a thickness of the cover plate (110) at a
position where the second sub-groove (122) is located.

2. The explosion-proof structure of claim 1, wherein the cover plate (110) comprises a first side (111) and a second side
(112) oppositely disposed, the first sub-groove (121) and the second sub-groove (122) are disposed on the first side
(111), and the first sub-groove (121) communicateswith the second sub-groove (122); preferably, an arc length of the
first sub-groove (121) is less than an arc length of the second sub-groove (122).

3. Theexplosion-proof structure of claim1or 2,wherein anouter diameter of the explosion-proof groove (120) isE1, and
E1 satisfies with 24mm≤µE1≤40mm.

4. The explosion-proof structure of any one of claims 1 to 3, wherein a thickness of the cover plate at the first sub-groove
is H1, a thickness of the cover plate at the second sub-groove is H2, and H1 and H2 satisfy with 20µm≤H1≤115µm,
25µm≤H2≤135µm.

5. The explosion-proof structure of any one of claims 1 to 3, wherein a thickness of the cover plate at the first sub-groove
is H1, a thickness of the cover plate at the second sub-groove is H2, and H1 and H2 satisfy with 5µm≤H2‑H1≤20µm.

6. Theexplosion-proof structureof anyoneof claims1 to5,wherein a ratio of anarc lengthof the first sub-groove (121) to
an arc length of the second sub-groove (122) is G, and G satisfies with 1/20≤G≤1/7.

7. Theexplosion-proof structureof anyoneof claims1 to6,wherein a thicknessof anareaother than theexplosion-proof
groove (120) on the cover plate (110) is C, and C satisfies with 0.4mm≤C≤1.0mm.

8. Theexplosion-proof structure of any one of claims 1 to 7,wherein awidth of a notch of the explosion-proof groove is a,
and a satisfies with 0.6mm≤a≤1.5mm.

9. The explosion-proof structure of any one of claims 1 to 8, wherein the explosion-proof groove (120) comprises a
plurality of the first sub-grooves (121) and a plurality of the second sub-grooves (122), the first sub-grooves (121) and
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the second sub-grooves (122) are alternately arranged.

10. The explosion-proof structure of claim 2, wherein the cover plate (110) comprises a first sub-portion (113) and a
second sub-portion (114), the first sub-portion (113) and the second sub-portion (114) are adjacent, and the first sub-
portion (113) is adjacent to anedgeof the cover plate (110);wherein in adirection from thesecondside (112) to the first
side (111), the second sub-portion (114) is at least partially higher than the first sub-portion (113), and the explosion-
proof groove (120) is disposed on the second sub-portion (114).

11. Theexplosion-proof structureof claim10,wherein thesecondsub-portion (114) comprisesa recess (1141)andaboss
(1142) located on a same circumference, a surface of the boss (1142) toward a core (140) is higher than a surface of
the recess (1141) toward the core (140) and a surface of the first sub-portion (113) toward the core (140), a surface of
the boss (1142) away from the core (140) is higher than a surface of the recess (1141) away from the core (140) and a
surfaceof thefirst sub-portion (113)away from thecore (140), thefirst sub-groove (121) is at least partiallydisposedon
the recess (1141), and the second sub-groove (122) is disposed on the boss (1142).

12. Theexplosion-proof structureof claim11,wherein thecoverplate (110) further comprisesa third sub-portion (115), the
third sub-portion (115) is circular, the third sub-portion (115) is concentrically disposed with the second sub-portion
(114), and the recess (1141) and the boss (1142) enclose a closed ring.

13. The explosion-proof structure of claim 12, wherein the cover plate (110) further comprises a fourth sub-portion (116),
the fourth sub-portion (116) is annular, the fourth sub-portion (116) is disposed between the second sub-portion (114)
and the third sub-portion (115), and the fourth sub-portion (116) is connected the second sub-portion (114) and the
third sub-portion (115).

14. The explosion-proof structure of claim 13, wherein a surface of the first sub-portion (113) toward the core (140) is
higher than a surface of the fourth sub-portion (116) toward the core (140), and the fourth sub-portion (116) is
configured to connect with an electrode of the battery;
or, the surfaceof the first sub-portion (113) toward the core (140), the surfaceof the fourth sub-portion (116) toward the
core (140) and the surface of the counter (1141) toward the core (140) are at same height.

15. The explosion-proof structure of claim 12, wherein a height of a surface of the third sub-portion (115) toward the core
(140) is not lower than a height of a surface of the boss (1142) toward the core (140), and a height of a surface of the
third sub-portion (115) away from thecore (140) is not lower thanaheight of a surfaceof the boss (1142) away from the
core (140).

16. The explosion-proof structure of any one of claims 11 to 15, wherein a depth of the recess (1141) is A, and A satisfies
with 0.8C≤A≤1.5C, wherein C is a thickness of an area other than the explosion-proof groove (120) on the cover plate
(110).

17. The explosion-proof structure of any one of claims 11 to 16, wherein awidth of a top of the recess (1141) is D1, awidth
of a bottom of the recess (1141) is D2, and D1 and D2 satisfy with 4mm≤D1≤12mm; D2=D1‑2C*tan (α‑90°), and
D2>2mm;

wherein α is an included angle between the bottom of the recess (1141) and a side of the recess (1141), and α
satisfies with 100°≤α≤170°;
wherein C is a thickness of an area other than the explosion-proof groove (120) on the cover plate (110).

18. The explosion-proof structure of any one of claims 11 to 17, wherein an outer diameter of the explosion-proof groove
(120) is located is E1, an inner diameter of the second sub-portion (114) is E2, an outer diameter of the second sub-
portion (114) is E3, a diameter of the cover plate (110) is E4, and a thickness of an area other than the explosion-proof
groove (120) on the cover plate (110) is C, wherein E1, E2, E3, E4 and C satisfy with: 42mm≤E4≤46mm;
0.75E4≤E3≤0.96E4, 0.4E4≤E2≤0.72E4 and 3C≤E3-E2≤27.8C; and E2+C≤E1≤E3-C.

19. The explosion-proof structure of any one of claims 10 to 18, wherein a distance between the first side (111) of the
second sub-portion (114) and the first side (111) of the first sub-portion (113) is B, and B satisfies with 0.8C≤B≤1.5C,
wherein C is a thickness of an area other than the explosion-proof groove (120) on the cover plate (110).

20. The explosion-proof structure of claim 1, wherein the cover plate (110) comprises a first side (111) and a second side

13

EP 4 579 897 A1

5

10

15

20

25

30

35

40

45

50

55



(112) oppositely disposed, the first sub-groove (121) and the second sub-groove (122) are disposed on the second
side (112), and the first sub-groove (121) communicates with the second sub-groove (122);

or, the first sub-groove (121) is disposed on the first side (111), and the second sub-groove (122) is disposed on
the second side (112);
or, the second sub-groove (122) is disposed on the first side (111), and the first sub-groove (121) is disposed on
the second side (112).

21. The explosion-proof structure of any one of claims 1 to 20, wherein a thickness H1 of the cover plate (110) at the first
sub-groove (121) anda thicknessH2of the cover plate (110) at the second sub-groove (122) are calculated according
to the following equations (1) and (2),

whereinQ is a tensile strength of material prepared for the cover plate (110); E1 is an outer diameter of the explosion-
proof groove (120); P1 is apressure for relievingaposition of the cover plate (110) at the first sub-groove (121); andP2
is a pressure for relieving a position of the cover plate (110) at the second sub-groove (122).

22. A battery, comprising the explosion-proof structure of any one of claims 1 to 21;

a core (140) including a positive electrode and a negative electrode; and
a housing (150), wherein the core (140) is mounted in the housing (150), an end of the housing (150) is provided
with an opening (151), and cover plate (110) is sealingly connected to the housing (150) to close the opening
(151).

23. The battery of claim 22, further comprising a positive terminal (152), a first current collector (160), a second current
collector (170), and an insulator (180); wherein the positive terminal (152) is disposed at an end of the housing (150)
away from the cover plate (110), the first current collector (160) is welded to the core (140) and disposed between the
cover plate (110) and an end of the core (140), the second current collector (170) is welded to the core (140) and
disposed between the core (140) and the positive terminal (152), and the insulator (180) is disposed between the core
(140) and the positive terminal (152) and disposed between the second current collector (170) and the housing (150).

24. The battery of claim 22 or 23, wherein an area of an outer circle of the explosion-proof groove (120) on the cover plate
(110) is φ1, and a cross-sectional area of the housing (150) is φ2 in a direction perpendicular to an axis of the housing
(150), wherein φ1 and φ2 satisfy with 0.27≤φ1/φ2≤0.76.

25. The battery of any one claims 22 to 24, wherein a portion of a side wall of the housing (150) adjacent to the opening
(151) is constricted inwardly to form a flange (153), the opening (151) of the housing (150) is providedwith a pressing
plate (154), the pressing plate (154) and the flange (153) are opposite and spaced, and the cover plate (110) is
mounted between the flange (153) and the pressing plate (154).
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